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(57)Abstract: 

PURPOSE: To make a many-gradation display with a small number of driving 
voltages on the liquid crystal display device which makes a gradational display 
corresponding to an applied voltage. 

CONSTITUTION: An input gradation signal is converted by data conversion 
parts 25a and 25b into selection data to be modulated with a voltage in plural 
frames and the data are supplied to data drivers 23a and 23b. The selection data 
correspond to the driving voltage, which are modulated corresponding to the 
selection data to obtain their mean voltage, thereby making the gradational 
display by using the mean voltage. 
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JPO and NCIPI are not responsible for any 
^ damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] In the liquid crystal display which the permeability of this liquid crystal cell (11) is changed 
according to the electrical potential difference impressed to a liquid crystal cell (11), and performs a 
gradation expression The driver voltage generating section which generates the driver voltage of two or 
more level (12), The select data corresponding to each driver voltage of two or more level of said driver 
voltage generating section (12) the gradation data corresponding to the gradation which should be 
expressed so that the average electrical potential difference of said driver voltage may turn into an 
electrical potential difference according to said gradation data A data-conversion means to change into 
the select data train arranged per frame (13), The liquid crystal display characterized by having the 
driving means (14) which chooses the driver voltage generated in said driver voltage generating section 
(12) for every select data of said select data train changed with said data-conversion means (13). and is 
impressed to said liquid crystal cell (1 1). 

[Claim 2] Said data-conversion means (13) is a liquid crystal display according to claim 1 characterized 
by forming said select data train from said two or more select data combining two kinds of select data 
to each gradation data. 

[Claim 3] Said two kinds of select data are liquid crystal displays according to claim 2 characterized by 
being data which choose the electrical potential difference of the level which adjoins each other more 
nearly mutually than the driver voltage of said two or more level. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the liquid crystal display which is applied to a liquid 

crystal display, especially performs a multi-gradation display according to applied voltage. 

[0002] In recent years, since active matrix liquid crystal displays are a thin shape, a light weight, and a 
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low power, it is expected as various displays. 

[0003] First, spread is begun as about 3-5 inches pocket television, and, recently, it is further expected 
as displays for information terminals, such as a notebook sized personal computer and a workstation. 
For this reason, as for display capacity (the number of display pixels), improvement in the number of 
display gradation and a foreground color is desired from the first, as the number of display gradation, and 
a foreground color — the usual personal computer — 16 gradation / 4096 color and a multimedia PC — 
64 gradation / 260,000 color — further — Hi-Vision — 256 Gradation/16.770,000 color is desired. 
[0004] 

[Description of the Prior Art] The driver of an analog form is used for the data driver of the active 
matrix liquid crystal display panel which spread as pocket television. Thereby, pocket television has 
realized the full color display suitable for graphic display. However, the interior of an analog driver is the 
meeting of an operational amplifier, and has the factors (offset voltage etc.) which make an output 
generate variation. For example, the dynamic range of liquid crystal can display only 32 gradation extent, 
when 3V and the output variation of a driver assume that it is **50mV. That is, since it varies between 
the output pins of the same driver, or between the chips of a driver, an output cannot be specified 
strictly. This poses a problem on the display for information terminals. Moreover, an analog driver 
becomes expensive. 

[0005] For this reason, the driver voltage according to the number of gradation is usually given to a 
driver, and the digital driver which carries out the selection output of the one electrical potential 
difference of arbitration by the indicative data is used. Variation does not have a digital driver in an 
output and it can be constituted cheaply. 
[0006] 

[Problem(s) to be Solved by the Invention] However, in the active matrix liquid crystal display by the 
conventional digital driver, since only the number [ driver voltage ] according to the number of gradation 
was needed. 1 6 gradation extent became a limitation and there was a trouble of being unable to respond 
to the number of gradation beyond it. 

[0007] This invention was made in view of the above-mentioned point, and aims at offering the liquid 
crystal display which can perform much gradation displays with the small number of driver voltages. 
[0008] 

[Means for Solving the Problem] Drawing 1 shows the principle block diagram of this invention. 1 1 show 
a liquid crystal cell among this drawing. A liquid crystal cell 1 1 changes permeability according to applied 
voltage, and performs a gradation expression. 

[0009] The driver voltage generating section 1 2 generates the electrical potential difference of two or 
more level. 

[0010] The data-conversion means 13 changes the gradation data corresponding to the gradation which 
should be expressed into the select data train arranged so that it might become an electrical potential 
difference [ data / gradation / electrical potential difference / of driver voltage / average ] according to 
gradation data in a frame unit. 

[001 1] A driving means 14 chooses the electrical potential difference of said driver voltage generating 
section 1 2 for said every select data, and impresses the select data train changed with said data- 
conversion means 13 to said liquid crystal cell 11. 
[0012] 

[Function] Gradation data are changed into two or more select data trains, and an electrical potential 
difference is chosen per frame for every select data of a select data train. With driver voltage, a not 
corresponding electrical potential difference is obtained by equalizing the driver voltage chosen for 
every select data of a select data train. 

[0013] For this reason, since the electrical potential difference of the class more than the electrical 
potential difference generated in the driver voltage generating section can be impressed to a liquid 
crystal cell, a gradation expression of many in few electrical potential differences is attained. 
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J [0d^4] 

[Example] Drawing 2 shows the block block diagram of the 1st example of this invention. 21 show the 
~ personal computer used as the source of an image among this drawing. From a personal computer 21, 
the video signal which consists of a total of a synchronizing signal and R and G. 5 bits of B each, and 
15-bit digital data is outputted as an output. 

[0015] The synchronizing signal outputted from the personal computer 21 is supplied to the timing 
generating section 22. The timing generating section 22 generates various control signals based on a 
synchronizing signal, and supplies them to the data drivers 23a and 23b, the scanning driver 24. and the 
data-conversion sections 25a and 25b. Moreover, the video signal outputted from the personal computer 

21 is supplied to the data-conversion sections 25a and 25b. 

[0016] The data-conversion sections 25a and 25b consist of PLD (Programmable Logic Device : 
programmable logical device), a ROM (read only memory), etc., and are changed and outputted to the 
voltage selection data stream which performs the electrical-potential-difference modulation for 
performing gradation control for a video signal (gradation data) to the timing by the frame and the 
timing-control signal of a scan which are supplied from the timing generating section 22. The voltage 
selection data stream changed in the data-conversion sections 25a and 25b is supplied to the data 
. drivers 23a and 23b through the gate 26, respectively. 

[0017] In the data drivers 23a and 23b. it is electrical-potential-difference VO -V7 of 8 level from the 
liquid crystal driver voltage generating section 27 other than a control signal and voltage selection data. 
It is supplied, respectively. The data drivers 23a and 23b are electrical-potential-difference VO -V7 of 8 
level from voltage selection data. The electrical potential difference of - level is chosen inside, and a 
liquid crystal panel 27 is supplied. 

[0018] The liquid crystal panel section 27 is formed on pixel electrode 27a formed in the shape of a 
matrix on the transparence insulating substrate, and a transparence insulating substrate, liquid crystal 
(not shown) is pinched with the counterelectrode (not shown) countered and prepared in pixel electrode 
27a, and a common electrical potential difference is impressed to a counterelectrode from the common 
electrical-potential-difference generating section 28. Transistor 27b is prepared in pixel electrode 27a, 
respectively, and a gradation display is performed by controlling the electrical potential difference 
impressed to pixel electrode 27a by transistor 27b. Here, the source of transistor 27b is connected to 
data bus line 27c, and the gate is connected to scanning bus-line 27d. A scan line 1s determined by the 
electrical potential difference on which the liquid crystal panel section 27 is impressed to scanning bus- 
line 27d, and gradation is determined according to the signal level from data bus line 27c. 
[0019] Data bus line 27c is connected to the data drivers 23a and 23b, and the electrical potential 
difference chosen by the data drivers 23a and 23b is supplied. 

[0020] Moreover, scanning bus-line 27d. it connects with the scanning driver 29 and a scan line is 
determined by the electrical potential difference supplied from the scanning driver 29. 
[0021] Next, the principle of operation of this example is explained. Drawing for explaining an example of 
setting out of an electrical potential difference when T-V property (relation between transmission [ of 
light ] and applied voltage) drawing of liquid crystal is used for drawing 3 and drawing 4 uses 8 gradation 
driver is shown. ** from — when ** shows an electrical potential difference, for example, realizes an 
electrical potential difference Va, impress the electrical potential difference of ** with a certain frame, 
and impress the electrical potential difference of ** with the continuous following frame. Then, as shown 
in liquid crystal at drawing 4 , it becomes equivalent to Va= (**+**/2) having been impressed, and 
permeability other than the permeability obtained from eight electrical potential differences is obtained 
(such an approach is hereafter described as an electrical-potential-difference modulation). Since a 
flicker is conspicuous at this time when an electrical-potential-difference difference is large, the smaller 
one of the difference of the electrical potential difference impressed for every frame is good «0.5 V). 
Therefore, combination, such as **, ** and **, and **, becomes impossible, and many gradation-ization 
by the combination (8= 8x64 gradation) of all the electrical potential differences of two frames becomes 
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impossible. Then. 3. 4. and 5 — . an increase, and the average electrical potential difference that carries 
out and is obtained by carrying out an electrical-potential-difFerence modulation with each frame 
number are used for the frame number which carries out an electrical-potential-difference modulation. 
[0022] The hookup drawing of the electrical potential difference of the 1st one example of this invention 
is shown in drawing 5 . In this example, it is the example of the formation of many gradation by the 
mixed electrical-potential-difference modulation of the electrical-potential-difference modulation 
according to one frame using 8 gradation driver, the electrical-potential-difference modulation by two 
frames, the electrical-potential-difference modulation by three frames, and the electrical-potential- 
difference modulation by four frames. An electrical potential difference is eight. 2.0 V. 2.4 V, 2.8 V, 3.2 V, 
3.6 V, 4.0 V. 4.4 V. and 4.8 V. from the 1 st frame to the 4th frame. 

[0023] For example, when realizing gradation of No.1. as shown in drawing 6 (A), the electrical potential 
difference of 2.0 V is impressed for every frame. Of course, an average electrical potential difference is 
2.0 V. When realizing gradation of No.2, as shown in drawing 6 (D), three frames impresses 2.0 V in the 
electrical-potential-difference modulation by four frames, and remaining one frame impresses 2.4 V. An 
average electrical potential difference is 2.1 V. When realizing gradation of No. 3. as shown in drawing 6 
(C), two frames impresses 2.0 V in the electrical-potential-difference modulation by three frames, and 
remaining one frame impresses 2.4 V. An average electrical potential difference is 2.13V. When realizing 
gradation of No.4. as shown in drawing 6 (B), 2.0V and 2.4V are impressed by turns in the electrical- 
potential-difference modulation by two frames. An average electrical potential difference is 2.2 V. The 
pattern of the combination of an electrical potential difference is these four kinds, and in this example, 
as shown in drawing 5 . the average electrical potential difference of a total of 43 pieces can be realized. 
Among these, by choosing the average electrical potential difference of 32 pieces of arbitration, 32 
gradation displays are realizable. That is, 32 gradation displays of 4 times as many gradation as this are 
realizable by 8 gradation driver. When attaining many gradation-ization furthermore, it becomes possible 
for 8 times, 16 times, and 32 time — by increasing a frame number with 5. 6, and 7 — to realize 
gradation. 

[0024] Drawing 7 shows the driver voltage wave form chart of the liquid crystal cell of the gradation with 
which the frame number of the 1st example of this invention performs an electrical-potential-difference 
modulation by two frames, (a) shows the driver voltage wave of a liquid crystal cell, Vc is the electrical 
potential difference a common electrical potential difference, **, and ** are indicated to be by drawing 
3 . and the relation of an electrical potential difference is ♦*<**. (b) shows the optical response 
waveform of the liquid crystal cell. (1) (3) The 1 st frame, (2), and (4) The 2nd frame is shown and each 
period is 16.7ms (frame frequency of 60Hz). When the case (x y) of color display considers as R pixels, 
(x+1, y) are equivalent to G pixels and B pixels, (x, y+1) are equivalent to the pixel under 1 scan line of 
said pixel group. 

[0025] Supposing it impresses the electrical potential difference of ** to a pixel (x y) in a period (1), the 
electrical potential difference of** will be impressed to a pixel (x+1. y). The electrical potential 
difference of ** is impressed to the pixel (x y+1) under 1 scan line, and the electrical potential 
difference of ** is impressed to a pixel (x+1, y+1). The next period (2) The electrical potential difference 
of ** is impressed to a pixel (x y). and the electrical potential difference of ** is impressed to a pixel 
(x+1, y). The electrical potential difference of** is impressed to the pixel (x y+1) under 1 scan line, and 
the electrical potential difference of** is impressed to a pixel (x+1. y+1). Thus, the field equalization of 
the 30Hz optical response of each pixel is carried out by shifting combination of an electrical potential 
difference by one frame by odd lines of a data bus line, and even lines (the phase of an optical response 
180 whenever shift), and shifting the combination of an electrical potential difference by one frame for 
every scan line. 

[0026] Since it is lost that the relation of the light and darkness between the pixels which adjoin each 
other mutually synchronizes, this is because a flicker stops being conspicuous. 

[0027] Drawing 8 and drawing 9 show the driver voltage wave form chart of the liquid crystal cell of the 
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gradation with which the frame number of the 1st example of this invention performs an electrical- 
potential-difference modulation by two frames, (a) shows the driver voltage wave of a liquid crystal cell. 
Vc is the electrical potential difference a common electrical potential difference. and ** are 
indicated to be by drawing 3 , and the relation of an electrical potential difference is **<**. (b) shows 
the optical response waveform of the liquid crystal cell. (1) One **** and (2) show the 2nd frame, and 
each period is 16.7ms (frame frequency of 60Hz). When (x. y) consider as R pixels, (x+1, y) are 
equivalent to x+2, and G pixels and (y) are equivalent to B pixels. Moreover, R pixels, and (x+4, y) are 
equivalent to x+5, and G pixels and (y) are equivalent to B pixels for (x+3. y). Here, make a pixel (x y), a 
pixel (x+1, y). and a pixel (x+2, y) into a dot (M, y). and let a pixel (x+3, y), a pixel (x+4, y). and a pixel 
(x+5. y) be dots (M+1, y). (x, y+1) are equivalent to the pixel under 1 scan line of said pixel group. 
[0028] Period (1) Supposing it impresses the electrical potential difference of** to a dot (M, y), the 
electrical potential difference of ** will be impressed to a dot (M+1. y). The electrical potential 
difference of** is impressed to the dot (M, y+1) under 1 scan line, and the electrical potential 
difference of ** is impressed to a dot (M+1, y+1). the next period (2) **** (M, y) — the electrical 
potential difference of ** is impressed to a dot, and the electrical potential difference of ** is impressed 
to a dot (M+1. y). The electrical potential difference of ** is impressed to the dot (M, y+1) under 1 scan 
line, and the electrical potential difference of ** is impressed to a dot (M+1, y+1). Thus, the field 
equalization of the 30Hz optical response of each pixel is carried out by shifting combination of an 
electrical potential difference by one frame by odd dots and even dots (the phase of an optical response 
being shifted 180 degrees), and shifting the combination of an electrical potential difference by one 
frame for every scan line. 

[0029] Drawing 10 and drawing 1 1 show the driver voltage wave form chart of the liquid crystal cell of 
the gradation with which the frame number of the 1st example of this invention performs an electrical- 
potential-difference modulation by three frames, (a) shows the driver voltage wave of a liquid crystal cell, 
Vc is the electrical potential difference a common electrical potential difference, **. and ** are 
indicated to be by drawing 3 , and the relation of an electrical potential difference is **<**. (b) shows 
the optical response waveform of the liquid crystal cell. (1) One **** and (2) The 2nd frame and (3) The 
3rd frame is shown and each period is 16.7ms (frame frequency of 6OH2). When (x. y) consider as R 
pixels, (x+1, y) are equivalent to x+2. and G pixels and (y) are equivalent to B pixels. Moreover, R pixels, 
and (x+4. y) are equivalent to x+5, and G pixels and (y) are equivalent to B pixels for (x+3. y). Here, make 
a pixel (x y). a pixel (x+1, y). and a pixel (x+2, y) into a dot (M, y), and let a pixel (x+3. y), a pixel (x+4, y), 
and a pixel (x+5, y) be dots (M+1, y). (x, y+1) are equivalent to the pixel under 1 scan line of said pixel 
group. Moreover, (x. y+2) are equivalent to the pixel under 2 scan lines of said pixel group. 
[0030] Period (1) Supposing it impresses the electrical potential difference of** to a pixel (x y). the 
electrical potential difference of ** will be impressed to a pixel (x+1. y) and a pixel (x+2, y). The 
electrical potential difference of** is impressed to the pixel (x y+1) and pixel (x+1, y+1) under 1 scan 
line, and the electrical potential difference of ** is impressed to a pixel (x+2, y+1). The electrical 
potential difference of ** is impressed to the pixel (x y+2) and pixel (x+2, y+2) under 1 scan line at a pan. 
and the electrical potential difference of ** is impressed to a pixel (x+1 . y+2). the next period (2) **** (x 
y) — the electrical potential difference of ** is impressed to a pixel and a pixel (x+2. y), and the 
electrical potential difference of** is impressed to a pixel (x+1, y). The electrical potential difference of 
** is impressed to the pixel (x+1, y) and pixel (x+2, y) under 1 scan line, and the electrical potential 
difference of ** is impressed to a pixel (x y+1). The electrical potential difference of ** is impressed to 
the pixel (x y+2) and pixel (x+1. y+2) under 1 scan line at a pan, and the electrical potential difference of 
** is impressed to a pixel (x+2, y+2). the further next period (3) **** (x y) — the electrical potential 
difference of** is impressed to a pixel and a pixel (x+1, y), and the electrical potential difference of** 
is impressed to a pixel (x+2. y). The electrical potential difference of ** is impressed to the pixel (x y+1) 
and pixel (x+2, y+1) under 1 scan line, and the electrical potential difference of ** is impressed to a pixel 
(x+1. y+1). The electrical potential difference of ** is impressed to the pixel (x+1, y+2) and pixel (x+2. 
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y+^) under 1 scan line at a pan. and the electrical potential difference of ** is impressed to a pixel (x 
y+2). 

[0031] Thus, the field equalization of the 20Hz optical response of each pixel is carried out by shifting 
every one combination of R, G. and an every B pixels and the electrical potential difference impressed 
for every scan line (it being the phase of an optical response 120 degree [ every ] shift). At this time, 
the shift direction of the combination of the electrical potential difference for every scan line is changed 
by odd dots and even dots. That is, period (1) The electrical potential difference of ** is impressed to a 
pixel (x+4, y) and a pixel (x+5, y), and the electrical potential difference of ** is impressed to a pixel (x+3, 
y). The electrical potential difference of ** is impressed to the pixel (x+3, y+1) and pixel (x+5, y+1) under 
1 scan line, and the electrical potential difference of ** is impressed to a pixel (x+4. y+1). The electrical 
potential difference of ** is impressed to the pixel (x+3. y+2) and pixel (x+4. y+2) under 1 scan line at a 
pan. and the electrical potential difference of ** is impressed to a pixel (x+5, y+2). the next period (2) 
**** (x+3, y) — the electrical potential difference of ** is impressed to a pixel and a pixel (x+5. y), and 
the electrical potential difference of ** is impressed to a pixel (x+4, y). The electrical potential 
difference of ♦* is impressed to the pixel (x+3. y+1) and pixel (x+4. y+1) under 1 scan line, and the 
electrical potential difference of** is impressed to a pixel (x+5. y+1). The electrical potential difference 
of ** is impressed to the pixel (x+4. y+2) and pixel (x+5, y+2) under 1 scan line at a pan. and the 
electrical potential difference of ** is impressed to a pixel (x+3, y+2). the further next period (3) **** 
(x+3. y) — the electrical potential difference of ** is impressed to a pixel and a pixel (x+4, y), and the 
electrical potential difference of ** is impressed to a pixel (x+5, y). The electrical potential difference of 
** is impressed to the pixel (x+4, y+1) and pixel (x+5, y+1) under 1 scan line, and the electrical potential 
difference of** is impressed to a pixel (x+3. y+1). The electrical potential difference of ** is impressed 
to the pixel (x+3, y+2) and pixel (x+5, y+2) under 1 scan line at a pan. and the electrical potential 
difference of ** is impressed to a pixel (x+4, y+2). 

[0032] Drawing 12 and drawing 13 show the driver voltage wave form chart of the liquid crystal cell of 
the gradation with which the frame number of the 1st example of this invention performs an electrical- 
potential-difference modulation by three frames, (a) shows the driver voltage wave of a liquid crystal cell, 
Vc is the electrical potential difference a common electrical potential difference, **. and ** are 
indicated to be by drawing 3 , and the relation of an electrical potential difference is **<**. (b) shows 
the optical response waveform of the liquid crystal cell. (1) One **** and (2) The 2nd frame and (3) The 
3rd frame is shown and each period is 1 6.7ms (frame frequency of 6OH2). When (x, y) consider as R 
pixels, (x+1, y) are equivalent to x+2, and G pixels and (y) are equivalent to B pixels. Moreover, R pixels, 
and (x+4. y) are equivalent to x+5, and G pixels and (y) are equivalent to B pixels for (x+3. y). Here, make 
a pixel (x y), a pixel (x+1 , y). and a pixel (x+2. y) into a dot (M. y). and let a pixel (x+3. y), a pixel (x+4, y), 
and a pixel (x+5. y) be dots (M+1. y). (x. y+1) are equivalent to the pixel under 1 scan line of said pixel 
group, (x, y+2) are equivalent to the pixel under 2 scan lines of said pixel group. 

[0033] Period (1) Supposing it impresses the electrical potential difference of** to a pixel (x y). the 
electrical potential difference of ** will be impressed to a pixel (x+2, y) and a pixel (x+4, y). The 
electrical potential difference of** is impressed to the pixel (x y+1) and pixel (x+4. y+1) under 1 scan 
line, and the electrical potential difference of ** is impressed to a pixel (x+2, y+1). The electrical 
potential difference of ** is impressed to the pixel (x y+2) and pixel (x+2. y+2) under 1 scan line at a pan, 
and the electrical potential difference of ** is impressed to a pixel (x+4, y+2). the next period (2) **** (x 
y) — the electrical potential difference of ** is impressed to a pixel and a pixel (x+2. y), and the 
electrical potential difference of ** is impressed to a pixel (x+4, y). The electrical potential difference of 
** is impressed to the pixel (x+2, y+1) and pixel (x+4, y+1) under 1 scan line, and the electrical potential 
difference of ** is impressed to a pixel (x y+1). The electrical potential difference of ** is impressed to 
the pixel (x y+2) and pixel (x+4, y+2) under 1 scan line at a pan. and the electrical potential difference of 
** is impressed to a pixel (x+2. y+2). the further next period (3) **** (x y) — the electrical potential 
difference of ** is impressed to a pixel and a pixel (x+4, y). and the electrical potential difference of ** 
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is impressed to a pixel (x+2, y). The electrical potential difference of** is impressed to the pixel (x y+1) 
and pixel (x+2. y+1) under 1 scan line, and the electrical potential difference of ** is impressed to a pixel 
(x+4, y+1). The electrical potential difference of** is impressed to the pixel (x+2. y+2) and pixel (x+4, 
y+2) under 1 scan line at a pan. and the electrical potential difference of ** is impressed to a pixel (x 
y+2). 

[0034] thus, every one combination of an electrical potential difference is shifted for every scan line 
with every [ every ] one data bus line (every odd lines and every even lines) (the phase of an optical 
response — 120 — every [ a whenever ] — a shift), and the field equalization of the 20H2 optical 
response of each pixel is carried out. At this time, the shift direction of the combination of the electrical 
potential difference for every scan line is changed by odd lines of a data bus line, and even lines, that is, 
period (1) **** (x+1, y) — the electrical potential difference of ** is impressed to a pixel and a pixel 
(x+5, y), and the electrical potential difference of ** is impressed to a pixel (x+3, y). The electrical 
potential difference of ** is impressed to the pixel (x+3. y+1) and pixel (x+5, y+1) under 1 scan line, and 
the electrical potential difference of** is impressed to a pixel (x+1, y+1). The electrical potential 
difference of ** is impressed to the pixel (x+1, y+2) and pixel (x+3, y+2) under 1 scan line at a pan. and 
the electrical potential difference of ** is impressed to a pixel (x+5, y+2). 

[0035] the next period (2) **** (x+3, y) — the electrical potential difference of ** is impressed to a 
pixel and a pixel (x+5. y). and the electrical potential difference of ** is impressed to a pixel (x+1 . y). The 
electrical potential difference of ** is impressed to the pixel (x+1, y+1) and pixel (x+3, y+1) under 1 scan 
line, and the electrical potential difference of** is impressed to a pixel (x+5, y+1). The electrical 
potential difference of ** is impressed to the pixel (x+1. y+2) and pixel (x+5, y+2) under 1 scan line at a 
pan. and the electrical potential difference of ** is impressed to a pixel (x+3. y+2). the further next 
period (3) **** (x+1, y) — the electrical potential difference of** is impressed to a pixel and a pixel 
(x+3. y), and the electrical potential difference of ** is impressed to a pixel (x+5. y). The electrical 
potential difference of ** is impressed to the pixel (x+1, y+1) and pixel (x+5, y+1) under 1 scan line, and 
the electrical potential difference of** is impressed to a pixel (x+3, y+1). The electrical potential 
difference of ** is impressed to the pixel (x+3. y+2) and pixel (x+5. y+2) under 1 scan line at a pan, and 
the electrical potential difference of** is impressed to a pixel (x+1, y+2). 

[0036] Drawing 14 and drawing 1 5 show the driver voltage wave form chart of the liquid crystal cell of 
the gradation with which the frame number of the 1 st example of this invention performs an electrical- 
potential-difference modulation by four frames, (a) shows the driver voltage wave of a liquid crystal cell, 
Vc is the electrical potential difference a common electrical potential difference. **. and ** are 
indicated to be by drawing 3 , and the relation of an electrical potential difference is **<**. (b) shows 
the optical response waveform of the liquid crystal cell. (1) One **** and (2) The 2nd frame and (3) The 
3rd frame and (4) The 4th frame is shown and each period is 16.7ms (frame frequency of 60Hz). When (x, 
y) consider as R pixels, (x+1. y) are equivalent to G pixels and B pixels, (x. y+1) are equivalent to the 
pixel under 1 scan line of said pixel group. 

[0037] Period (1) Supposing it impresses the electrical potential difference of** to a pixel (x y). the 
electrical potential difference of ** will be impressed to a pixel (x+1 , y). The electrical potential 
difference of ** is impressed to the pixel (x y+1) under 1 scan line, and the electrical potential 
difference of ** is impressed to a pixel (x+1, y+1). the next period (2) **** (x y) — the electrical 
potential difference of ** is impressed to a pixel, and the electrical potential difference of ** is 
impressed to a pixel (x+1, y). The electrical potential difference of ** is impressed to the pixel (x y+1) 
and pixel (x+1, y+1) under 1 scan line, the next period (3) **** (x y) — the electrical potential difference 
of** is impressed to a pixel and a pixel (x+1. y). The electrical potential difference of** is impressed to 
the pixel (x y+1) under 1 scan line, and the electrical potential difference of ** is impressed to a pixel 
(x+1, y+1). the next period (4) **** (x y) — the electrical potential difference of ** is impressed to a 
pixel, and the electrical potential difference of ** is impressed by the pixel (x+1. y). The electrical 
potential difference of ** is impressed to the pixel (x y+1) and pixel (x+1, y+1) under 1 scan line. Thus, 
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the^field equalization of the 1 SHz optical response of each pixel is carried out by shifting every two 
combination of an electrical potential difference by odd lines of a data bus line, and even lines (the 
* phase of an optical response 180 whenever shift), and shifting every one combination of an electrical 
potential difference for every scan line further (the phase of an optical response being shifted 90 
degrees). 

[0038] Drawing 1 5 and drawing 16 are ** of this invention. The frame number of an example shows the 
driver voltage wave form chart of the liquid crystal cell of gradation which performs an electrical- 
potential-difference modulation by four frames, (a) shows the driver voltage wave of a liquid crystal cell, 
Vc is the electrical potential difference a common electrical potential difference, **, and ** are 
indicated to be by drawing 1, and the relation of an electrical potential difference is **<**. (b) shows the 
optical response waveform of the liquid crystal cell. (1) One **** and (2) The 2nd frame and (3) The 3rd 
frame and (4) The 3rd frame is shown and each period is 16.7ms (frame frequency of 60Hz). When (x, y) 
consider as R pixels, (x+1 , y) are equivalent to x+2, and G pixels and (y) are equivalent to B pixels. 
Moreover, R pixels, and (x+4, y) are equivalent to x+5, and G pixels and (y) are equivalent to B pixels for 
(x+3, y). Here, make a pixel (x y), a pixel (x+1, y), and a pixel (x+2, y) into a dot (M, y). and let a pixel (x+3, 
y), a pixel (x+4, y), and a pixel (x+5. y) be dots (M+1. y). (x. y+1) are equivalent to the pixel under 1 scan 
line of said pixel group. 

[0039] Period (1) Supposing it impresses the electrical potential difference of ** to a dot (M, y), the 
electrical potential difference of ** will be impressed to a dot (M+1 , y). The electrical potential 
difference of ** is impressed to the dot (M, y+1) under 1 scan line, and the electrical potential 
difference of ** is impressed to a dot (M+1, y+1). the next period (2) **** (M, y) — the electrical 
potential difference of ** is impressed to a dot, and the electrical potential difference of ** is impressed 
to a dot (M+1, y). The electrical potential difference of ♦* is impressed to the dot (M, y+1) and dot (M+1, 
y+1) under 1 scan line, the next period (3) **** (M, y) — the electrical potential difference of ** is 
impressed to a dot and a dot (M+1, y). The electrical potential difference of ** is impressed to the dot 
(M, y+1) under 1 scan line, and the electrical potential difference of** is impressed to a dot (M+1, y+1). 
the next period (4) **** (M, y) — the electrical potential difference of ** is impressed to a dot, and the 
electrical potential difference of **.is impressed to a dot (M+1. y). The electrical potential difference of 
** is impressed to the dot (M. y+1) and dot (M+1, y+1) under 1 scan line. Thus, the field equalization of 
the 15Hz optical response of each pixel is carried out by shifting combination of an electrical potential 
difference by two frames by odd dots and even dots (the phase of an optical response 180 whenever 
shift), and shifting combination of an electrical potential difference by one frame for every scan line 
further (the phase of an optical response being shifted 90 degrees). 

[0040] Drawing 1 7 and drawing 1 8 show the explanatory view of the important section of the 2nd 
example of this invention. On the data-conversion table of data-conversion section 25a of drawing 17 , 
drawing 18 is the data-conversion table of data-conversion section 25b. Since the configuration of this 
example is the same as that of the 1st example, the explanation is omitted. It is VO -V7 which input data 
is 5 bits (0-31), and output data are triplets (0-7), and is given to a digital driver with output data. One 
of the arbitration of an electrical potential difference shall be chosen. Since the electrical-potential- 
difference modulation of No.3. and 5, 9, 1 1, 15, 17. 21 and 23 is carried out by three frames, data 
conversion is performed by data-conversion section 25a, and "0" is made to be outputted in data- 
conversion section 25b. On the other hand, since the electrical-potential-difference modulation of No.l. 
and 2, 4, 6. 7, 8, 10, 12, 13, 14, 16, 18, 19, 20, 22. 24. 26, 28, 30. 32. 34. 37. 40 and 43 is carried out by 
one frame, two frames, and four frames, data conversion is performed by data-conversion section 25b, 
and "0" is made to be outputted in the data-conversion section 1. 

[0041] Drawing 1 9 shows the explanatory view of the 2nd example of this invention of operation. This 
example realizes 32 gradation displays using 8 gradation driver, and has realized the multi-gradation 
display especially in consideration of a gamma correction. The electrical potential difference given to the 
digital drivers 23a and 23b is VO -V7. It carries out. Setting out of gradation shall use No.l and the 
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average electrical potential difference of a total of 32 pieces of 2, 3, 4, 5, 6, 7. 8. 9, 10, 1 1. 12, 13. 14. 15. 
16, 17, 18, 19, 20, 21. 22, 23. 24, 26, 28. 30, 32. 34, 37, 40, and 43 which are shown in drawing 19 . 
* [0042] Drawing 20 and drawing 21 show the wave form chart of the 2nd example of this invention of 

operation. Here, the case where the average electrical potential difference (gradation) of seven pieces is 
realized is shown using the electrical potential difference of ** and *♦ among the electrical potential 
differences of ** - ** shown in drawing 3 . 

[0043] Drawing 20 (a) is an electrical-potential-difference modulation by one frame, and impresses the 
electrical potential difference of ** for every frame. An average electrical potential difference is **. 
Drawing 20 (b) is an electrical-potential-difference modulation by four frames, three frames impresses 
the electrical potential difference of **, and remaining one frame impresses the electrical potential 
difference of **. An average electrical potential difference is ((**+**+**+**)/4). Drawing 20 (c) is an 
electrical-potential-difference modulation by three frames, two frames impresses the electrical- 
potential-difference modulation of **, and remaining one frame impresses the electrical potential 
difference of **. An average electrical potential difference is ((**+**+**)/3). Drawing 20 (d) is an 
electrical-potential-difference modulation by two frames, and impresses the electrical potential 
difference of ** for the electrical potential difference of ** by turns. An average electrical potential 
difference is ((**+**)/2). Drawing 21 (e) is an electrical-potential-difference modulation by three frames, 
one frame impresses the electrical potential difference of **. and remaining two frames impresses the 
electrical potential difference of **. An average electrical potential difference is ((**+**+**)/3). Drawing 
21 (f) is an electrical-potential-difference modulation by four frames, one frame impresses the electrical 
potential difference of **, and remaining three frames impresses the electrical potential difference of **. 
An average electrical potential difference is ((**+**+**+**)/4). Drawing 21 (g) is an electrical-potential- 
difference modulation by one frame, and impresses the electrical potential difference of ** for every 
frame. An average electrical potential difference is **. Thus, a different average electrical potential 
difference of seven pieces is realizable in the electrical potential difference of two pieces, and the 
electrical-potential-difference modulation of a maximum of four frames. In addition, on the electrical 
potential difference of eight pieces, the average electrical potential difference of a total of 43 pieces is 
realizable. 

[0044] Drawing 22 and drawing 23 show the explanatory view of the important section of the 3rd 
example of this invention. In addition, since the configuration of this example is the same as that of the 
1 St example, the explanation is omitted. Drawing 22 is the data-conversion table of data-conversion 
section 25a, and drawing 23 is the data-conversion table of data-conversion section 25b. It is VO -V7 
which input data is 5 bits (0-31), and output data are triplets (0-7), and is given to a digital driver with 
output data. One of the arbitration of an electrical potential difference shall be chosen. Since the 
electrical-potential-difference modulation of No.3. and 5, 9, 1 1, 15, 17, 21, 23, 27 and 29 is carried out by 
three frames, data conversion is performed by data-conversion section 25a, and "0" is made to be 
outputted in data-conversion section 25b. On the other hand, since the electrical-potential-difference 
modulation of No.1. and 2. 4. 6, 7, 8, 10, 12. 13. 14, 16, 18, 19. 20, 22. 24, 25. 26. 28. 30 and 31 is carried 
out by one frame, two frames, and four frames, data conversion is performed by data-conversion 
section 25b, and "0" is made to be outputted by data-conversion section 25a. 

[0045] Drawing 24 shows the explanatory view of the 3rd example of this invention of operation. In this 
example. 32 gradation displays are not realized using 8 gradation driver, and the multi-gradation display 
which does not take especially a gamma correction into consideration is realized. The electrical potential 
difference given to a digital driver is VO -V7. It carries out. Setting out of gradation shall use 
continuously No.1 and the average electrical potential difference of a total of 32 pieces of 2, 3, 4. 5, 6, 7, 
8, 9, 10, 11, 12, 13, 14, 15. 16, 17, 18. 19. 20, 21. 22. 23, 24, 25, 26, 27, 28, 29, 30, 31. and 32, while it is 
shown in a table 1 . 

[0046] Drawing 25 shows permeability property drawing of the 2nd example of this invention. Although 
the gamma correction is not performed in the 3rd example, in the 2nd example, the gradation display 
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which performed the gamma correction is realized and black crushing of the low brightness section is 

improved by performing a gamma correction. 

[0047] 

[Effect of the Invention] Since more electrical potential differences are obtained by equalizing an 
electrical potential difference like **** according to this invention, it has the features, like much 
gradation expressions are attained with the small number of electrical potential differences. 



[Translation done.] 



* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.9)c3|c9i»|e shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the principle block diagram of this invention. 

[Drawing 2] It is the block diagram of the 1 st example of this invention. 

[Drawing 3] It is the basic actuation explanatory view of the 1st example of this invention. 

[Drawing 4] It is the basic actuation explanatory view of the 1st example of this invention. 

[Drawing 5] It is the electrical-potential-difference hookup drawing of the 1st example of this invention. 

[Drawing 6] It is the explanatory view of the 1st example of this invention of operation. 

[Drawing 7] It is the wave form chart of the 1st example of this invention of operation. 

[Drawing 8] It is the wave form chart of the 1st example of this invention of operation. 

[Drawing 9] It is the wave form chart of the 1st example of this invention of operation. 

[Drawing 10] It is the wave form chart of the 1 st example of this invention of operation. 

[Drawing 1 1 ] It is the wave form chart of the 1 st example of this invention of operation. 

[Drawing 12] It is the wave form chart of the 1 st example of this invention of operation. 

[Drawing 13] It is the wave form chart of the 1st example of this invention of operation. 

[Drawing 14] It is the wave form chart of the 1 st example of this invention of operation. 

[Drawing 15] It is the wave form chart of the 1 st example of this invention of operation. 

[Drawing 16] It is the wave form chart of the 1 st example of this invention of operation. 

[Drawing 1 7] It is the explanatory view of the important section of the 2nd example of this invention. 

[Drawing 18] It is the explanatory view of the important section of the 2nd example of this invention. 

[Drawing 19] It is the explanatory view of the 2nd example of this invention of operation. 

[Drawing 20] It is the wave form chart of the 2nd example of this invention of operation. 

[Drawing 21] It is the wave form chart of the 2nd example of this invention of operation. 

[Drawing 22] It is the explanatory view of the important section of the 3rd example of this invention. 

[Drawing 23] It is the explanatory view of the important section of the 3rd example of this invention. 

[Drawing 24] It is the explanatory view of the 3rd example of this invention of operation. 

[Drawing 25] It is property drawing of the 2nd example of this invention, and the 3rd example. 

[Description of Notations] 
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1 1 Liquid Crystal Cell 

1 2 Driver Voltage 

13 Data-Conversion Means 

14 Driving Means 
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ODttBEi&EPljnL. (x+1, y + I) mm\Z\t®(Dm.f£ 
?&EPini-r5). )k<Dmfi[(2) -e, (x. y) iSf^JcH®© 

mn^EPtDb. (x + 1, y) mm\z\t®<r)n^^m^ 

l^^y^>T<D (x, y+1) iii^(:«(D©« 
JE^rEPUPb, (x+1, y+ 1) il^lC«(D©mEES:^ 

^. 

[0 0 2 6] ;inii, 5t.^lCl^0-&-5il*FB^T-<DH^BiC0 

[0 0 2 7108, 09«, *^BJ®^l3l!g^JO:7W 
- AIS*^* 2 7 1/- ATmiE^i^ ^fr 5 Pgi^cDf^^-tJl-CD 
iBt!)«EE!ftJ^I2li&^-r. (a) ttjSS-t;i/ODig|&«EEiS 
J^^S^b, Vctt3^:>«JE, @, (S)«E3T*Sns 
miET'. tt)I<D^^tt(D<(DT-*^. (b) \t.^<DM 20 

■t;K^7tiiS«!SJ^^^-r= (1) «mi7U-A. (2)« 

^2 7W-A?&^b> #«8FBlttl6.7ins (7U-A^iSi» 
6 0Hz)T*S. (x. y) *«RH^t-r2)<h. (x 
+ 1, y) «GH^, (x + 2, y) (JBH^IClffl^-r 
^. (x + 3. y) «RB^, .(x + 4, y) \t 

OWM. (x + 5, y) tSBS^fCffi^T'S. dClT 
(x, y) iSS^, (x+1, y) P^. (x + 2. 
y) m^\t (M, y) H-^-hib, (x + 3, y) H 
Si, (x + 4, y) iS^, (x + 5, y) m%\t. (M + 
1. y) YvVht^, (x. y + 1 ) «S3IBB5^»® so 

[0 0 2 8]fflH(l) T (M. y) h* h JC(2)cDm)E<& 
EUSP-r-Stf ^t. (M+1, y) H-;/ htCtt(D®«/E 
i£EP3raf«. l^*7<>TO (M, y+1) K-yhJc 
l4(2)CD«ff<&EnJ)DU. (M+1. y+1) h*-;/hfC«(D 

cD«ffi^ep»D-r^o ;^«WF8i(2) t« (m. y) yvV 

H(4®©«ffi^TOaL, (M+1. y) h*>yhJC«(D® 
«ffiS:S]in-r-5. l^*7-f>T© (M, y+1) Y^v 

htC«(DcDttBE?&Enj!lDb. (M+1, y+1) H-yhiC 

h* -7 hT'«JE<Dffii^^t)-a-<& 1 7 U-A^>->7 h (^iS 
l:o<affl*180Sv7h) ^^-fr. 750^3fc7'f >fffCfe 

0, #il^03 0Hz®3tJS:^<&S¥l^{fcS#Tli*. 
[0 0 2 9] 01 0, 01 1», 1II!S«»J<0 

;KOigB(j«BEjKJg@S:^-r. (a) «fKS-fe;KOffiDi« 
JESiJ^S^b, Vc«a^>mGE. d), ®ti0 3-c^$ 
ns@E-C. «EE©I5«^«(D<(D-CS*. (b) 
WL^^L)\^<r>%^^^m&^fr>.t, (1) «^17U-A. so 



(2) 14^2 7 U-A, (3) «m3 7^-A*^b. 
Fb1«16. 7nis (7U-A^iSSc6 GHz) T'&-5. (x, 
y) *tRiS^t-r-2>t. (x+1, y) «Gia^, (x 
+ 2, y) tiBH^fCfflS-r^. Sfc, (x + 3, y) 
«Ra^, (x + 4, y) «Gli^, (x + 5, y) « 

BH^icffl^-r*. c:::t«. (x, y) ia^. (x + 

1, y) ia^, (x + 2, y) m%\% (M, y) YvV 

tL. (x + 3, y) mn. (x + 4, y) iii*. (x 
+ 5, y) mmt (M+1, y) K-^hfr-S.. (x, 
y+1) «HiIfeH^if©l^«5'f >TOB^lCffiS-r 

^fc. (x, y + 2) \-m^m%m<r>2ft^=7^y 
[0 0 3 0] mfSi(\) T (x, y) ia^(c:(D(Da»£<&en 

ftD-r^tr^t, (x+1, y) ia^i: (x+2, y) 

mmz\-i®<r>m&.-^mt^. i^^y^>T(D (x, 

y+1) mMt (x+1, y+1) mB\Zit®<DmE.^ 

m\jL, (x + 2, y + 1) mm\ziit®(Dm!£^wi3\i'r 

-So $ 5)131 S^^-f^TO (x, y + 2) iii^i: (x" 
+ 2, y + 2) a^tC«(D©«JES:BP3!lPb, (x + 1, 
y + 2) iii5gtc«®(DttffiSrEnia-r^. i):C0XBFBl(2) T 
(x. y) H^t (x + 2, y) I1^JC«(D©«BES: 

epjpb, (x + 1, y) m^\zii.®0ms.'S:mu-ri>. 

l^aE7'f>TO (x+1. y) m^t (x + 2. y) 

i®*(C«(D«ttE$rEnJPb. (x, y+ 1) iii^Jc:«(D 
©SIESrEPiP-r-S. $ ^JCl^^^-r >TCD (x, y + 
2) H^t (x + 1, y + 2) H5StC«@ro«EESrEnira 
L, (x + 2, y + 2) HP|IC«(D0«ffi=£EnJ)P-r-5. 

$ e>(ci*:cQfflrBi(3) T'« (x, y) mmt (x + i, 
y) mm\zj,t®<7im&^wmi^. (x + 2, y) is^t- 

«(S)«)«EE€ra3Jn-rS. lM^y^>T<D (x, y + 

1) iii^.!: (x + 2, y+1) li^tC(J(D©«ffi^TOD 

(x + 1, y + 1) mm\ziit®(Dm.s.^wm-t^o 

^ e){C1^3E7-f >T<D (x+1. y+2) H^t (x 
+ 2. y + 2) H^{C«(2)©«JEES:^]!)Pb, (x, y + 

[0 0 3 1 ] CCDJ:plc, R, G, BH^at^S^'f 

>»{cEpjp-r^m)£offl*-&t)i±<& 1 y u-A^-f-0'> 

yh (^*S^OSffi^l20 S-ro->7h) tii:^Ct\z 
.to. #B*(D2 0Hz(D7tiS^<&®¥i§^k$-e-Tl.i 

O^O, SBPbKI) T? (x + 4, y) iliSt (x + 5. 
y) Bi^lCtt(Dwm)E^EnJPb. (x + 3, y) H^IC 
tt®CDttffii£BlJ0-r-5. l^*7'f>T© (x + 3. y 
+ 1) H^i (x + 5, y+1) ia^lc:«(D(7)«JES:EP 
JDL, (x + 4. y+ 1) ■i^t«@0«JE*EPftP-r 
^^.{ri^S^'f >T(7) (x + 3, y + 2) mmt 
(x + 4, y + 2) lisgtC«©©ll)ESrEnfiPL. (x + 

5, y + 2) mm\z\i®<Dnmi:Wiiari>o 'A<Dmm 

(2) T« (x + 3, y) a^t (x + 5. y) mmiZit 
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{D(DmJE5:S3»nb, (x + 4, y) il^lI«(DOttmi& 
EPioT^. l^a^-Y^TO (x + 3, y+1) B^i 
(x + 4, y+ 1) HSHC«(D©«JE<£BlSDUv (x + 
5, y+1) li^tC«(DoffiEE^EPM-r^. 
ffi7'f>TcD (x + 4, y+2) H^t (x + 5, y + 
2) il^lI«(D©m/ESrEPJDL. (x+3, y+2) iS 

(x + 3, y) H^t (x + 4, y) iii^lC«(2)cDm/£ 

^Pnj!)Db« (x + 5, y) mmz\■im<r>m.\^^mvi-t 

l^fi7-f>TW (x + 4. y + 1) mnt. (x + 
5. y+ 1) ®5SJC«(D©«JE*9)Jnb> (x + 3, y 

+ 1) ii^tc«(3)rottm=&EnjnT^. s^ici^aE^-r 

>T® (x + 3, y + 2) mmt. (x + 5, y + 2) iij 
^fCfi(D©«EE*EPJnb, (x + 4, y + 2) B^tCti 

[0032] 012, I113«, *^BJ©^ 1 ^M«»J« 

;i/«igibttffiig^j^iis:^-r<, (a) \m.^'^)V(r>wmm. 

n^mmT. «£EcDgi^«(2)<(S)Ta5^. (b) ts^© 
isa-fe;u©^js^iS[jg^^r. (i) «^i7u-a. 

(2) «||2 7U-A, (3) «m37W-A$^b, 
Pb1«16. Tins (7W-AffljSSc6 GHz) (x, 
y) *«RB«frSt, (x+1, y) «G®^, (x 
+ 2, y) HBB«»Cffi^fS. (x + 3, y) 

«RB*, (x + 4, y) «GB^. (x + 5, y) tt 
BH^lCffl^r^. ZZ'Vit. (x, y) B*. (x + 
1, y) B*, (x+2, y) MMli (M, y) \^ y h 
tU; (x + 3, y) B^, (x + 4, y) B^. (x 
+ 5, y)H^«(M+l, y) HyhfTS. (x, 

y + 1) imtmmmo^i^^^-oTcDmmiznm-t 
(x, y + 2) itmvd.mmm(0 2M^y^>r(om 

[0 0 3 3] mr^u) -c (x, y) mm\z®<Dms.^w 

imt^ft^t, (x + 2, y) mmt (x + 4, y) 

B^»c«(DcDttffi^eni)D-r-5. i^a^oTw (x, 

y+1) mmt (x + 4, y+1) B^JC«@©«flE<£ 
mmV. (x + 2, y+ 1) B^»C«®®«EES:EPlra•r 
■5. s^iwi^S7'f>T« (x. y + 2) mmt (x 

+ 2, y + 2) mmiZ\i®CDmS.^maL. (x + 4, 

y + 2) B^»::ti(S)<D«jE^EPJDr*. 'AommiZ) T 
« (x. y) mmt (x + 2. y) H*tC«(D©flEE* 

aijSipL. (x + 4, y) mm\z[t®cDmm^mB-r?>. 

I^S^OTCO (x + 2, y+1) mmt (x + 4, 
y+ 1) H^trtt®(7)ttflESrBlftlL. (x, y+l)B 

^ic«(D©«BE^^Jni-rs. S^tci^fi7'f>T© 

(x, y + 2) mmt (x + 4, y + 2) B^»r(i(D<D 
eJE^EnJDb. (x + 2, y + 2) B^{C«(DWtt)ES: 
EnUOT-S. 5 6Ic:;^COWPbT(3) T« (x. y) H3Bt 

(x + 4. y) ■SHC«(D©«BESrEPl>OU, (x + 2. 



(5) 

g 

y) B^Jl«(Dcomffi^EnJlp-r^„ l^tt7'f>TcD 
(x, y+1) B^t (x + 2, y+1) mm\Z\t®<D 
mR^WML, (x + 4. y + 1) B*H«(D®ejIS: 
EPiPf^. ^^t'l^a^-OT® (x + 2, y + 2) 

B^i (x + 4, y + 2) mm\ziii®comi£^wm{^. 
(x, y + 2) mmizit®(Dms.=s:m\i-ri>, 

[0 0 3 4] Z<DJ:oltZ. 5^-:$'A;^^'f >1*^3#» 

(^S:7-f >«fesu«ffi^7'f >S) t^ity^ym 

10 ©fi:ffl$:120 g-ro->7 h) &H^<D2 0Hz(D 

-f >(7)^SS:5-f >i:fBIS5'f >-C^^y-f >ffiCDmffiO 
mU) T-(S (x+1, y) B^t (x + 5, y) B^(C 

«®©mffi^EPJDL. (x + 3, y) mm\z}it®<Dms. 
^mmr^o iM&y-oro (x + s. y+Ds^ 
t (x + 5, y+1) mmizit®(Dn.js.^maL. (x 
+ 1, y+1) mmizit®(Dmi£^m\i-t^o ^btci 

^^7'r>TO (x+1. y + 2) mmt (x + 3. y 

20 +2) B3^(C«(D<Dll)E€ra]jlDb, (x + 5, y+2) 

® ^ II (i® ©mjE EPSD-r s . 

[ 0 0 3 5 ] ;^®»SPpT (2) T« (x + 3, y) B^t 
(x + 5, y) H^JCtt@©«ffi*EnJnb» (x+1, 

y) B^tr«@®m/£^EPftn-rS, l^«5'f>T© 
(x+1, y+1) B^t (x + 3, y+1) B^tC« 
©©ttJESrEPiDb. (x+5. y + 1 ) B^fCtt@<D« 
ffi^EPJiD-r^. $etCl^*7-f >Tro (x+1, y + 
2) mmt (x + 5, y + 2) B^II«@<D«ffi^TOD 

b. (x + 3, y + 2) mmiz\t®<Dmi£^mut^. 

30 $e){r:;*:(D>BrBl(3) -c« (x+i, y) mmt (x + 

3, y) mmiZ\i®(Dmi£^W1}UL. (x + S, y) B 

mizit®(Dmi£^mi]u-t^o i^&y-f >T(d u + 
1, y + 1) mmt (x + 5, y+1) mm\zit®<Dm 

BE€:B)JPb, (x + 3. y + 1) HlgJC«®CD«JE«rW 
Jdp-r^o ^ ^.JCl^SE^-f >TO (x + 3, y + 2) B 
mt (x+5, y+2) B*lCti@®ttEE5:EPJPb. ■ 

(x+1, y+2) mmizit®(DmE.^mQ-r^o 

[0 0 3 6] SI 4. 01 5«, *l8MO^ mJS«lJ<D 

40 JUCDffiKttflEigtJ^HSr^-r. (a) «?^S-t;KD^ibm 
mSEJK?:^b. Vctta^>mEE, ®, ®«03T^$ 
n«)mEET, «)E©§l«^tt(D<®T&-5. (b) 

}KS-t;uro^jcsi^j^^^-r, (1) «^i-7u-A, 

(2) «^2 7^-A, (3) ti^3 7U-A, (4) ^^4 
7U-A<£^b. SWrame. Tins (71^-A^»[S6 O 
Hz) Tfe-S. (x. y) ii^Rmmtr^t. (x + 

1, y) itcmmtBrnmizmm-t^o (x. y + i) 

«H5feB^P® 1 MMy-i >TOB^»Cffl^t--5. 
[0 0 3 71 »IPb1(1) -e (x. y) H5R{C@©®)E^En 
50 Jn-r-SfTSt. (x+1. y) ■^»Cf4@©«JE*Bl 
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snf^. i^*5'f>T© (x. y+i) mmz\t®(D 

«JE«:EPSnb, (x+1, y+ 1) B^<C«(3)®«EE€: 

HJSa-r*. 'Aom^m -e« (x, y) 

BESrEPJOL. (x+1, y) iij^{C«(D©«mSrBlSP-r 
l^S^'f>T© (x, y+1) S?^t (x + l, 

y + 1) ia^Jc«@©ttm€rfPjbn-r-i). ;!>:«S8Pb1(3) t 

« (x, y) mMii (x+1. y) iS*»r«@®«ffi«: 
EPJdT^. 1^3E7'r>TO (x, y+1) ia^lC«(D 
COlim^^JDt, (x + 1, y + 1) HStCtt®C0lllE 
^£:EPin-r-5. ;*:®ffiFBT{4) T'« (x. y) jS^t'lJCD© 
mEESrTOUL, (x+1, y) Bi^T(D<Z)mmS:H]J!JD-r 
■5. 1^3E7'1'>T® (x, y+1) MMt (x + 1, 
y+1) ia^l'«(DcDl|/£?£EpjaT'5<. C©<t^tC, X 
-5'A*7.7'f XD^IS^-f >im7'f >T'«jI©ffii^ 
^*3l3-&2 7U-Ai}'-rov7 h (^lc:^«fi:*aSrl80 

1 ^iz-A^J-Tov'^ h (^jS;^®fi:ffi$r9 0S-> 

7h) S-fr^diiJCiO. ^mm<Dl bl\z<Ditm^^ 
[0038] 015, 016 *^HJCD^ ^S6«?iJ(D 

;ua)|Kib«EEiSJ^0«r*-r. (a) ttig?S-t;i/©IKi!i« 

Sn^ltffiT'. «)£®M^«(2)<(3)T-$>^, (b) 
C0j«ft-fe>ll'®7teJiS«l^J^^£^T. (1) «^17U-A, 
(2) «^2-7U-Av (3) K^a^k-A, (4) \t%Z 
yU-A^^L. #fflra«16. Tins (7U-AMi^^6 0 
Hz) (x. y) AtRia*i:-r^t> (x + 

1. y) «G@i*, (x+2, y) tiBH^trffl^-r 
-5. (x + 3, y) «Ril^, (x + 4, y) « 

Ga^. (x + 5, y) IJBiH^fCffi^-r^.. ^I^IT? 
tt. (x, y) iB^, (x+1, y) li^. (x + 2, 
y) (M, y) h'->'hiL, (x + 3. y) iS 

SI, (x + 4, y) mm. (x+5, y) iSSlSr (M + 
1. y) F>yh<h-r^= (x, y+1) ttmiiEiB^SO 

[0 0 3 9]^Fp1(1) T- (M. y) K >y H {C(D©SffiSr 
EPiJOTSt-rSt, (M+1, y) h*<;/ htCtt(D©mffi 
§rEnJjD-r^o l^fi^OTcD (M, y+1) H>;'hlC 
«(2)CQ«ffiS:mSDU, (M+ 1 , y + 1 ) h* h (C«(S) 
0«EE?&EPJD-rS. ;^:«)»!ra(2) T« (M. y) H«yh 
tCtt(D©ttEE«:EnfinL. (M+1. y) H«;/htC«(D© 
m/ESrEnJn-r-S, I^IE^'T^-T© (M. y+l) H-;/ 
h i: (M + 1 . y + 1 ) H h IC«(D©«JE$rEPiD-r 
■5. '^(D^miZ) -Vit (M. y) H-vht (M+1. 
y) h»C«(Dfl!)«JE<&EPJ0-r-5. l^ME^OT© 

(M, y+1) \iy h\Z\,t®(DmJ£^mnL. (M + 

1 . y + 1 ) \^yb iz\t®(omEE^mmr^. 'A(Dmm 

(4) Ttt (M. y) Mrtt(D©«ffi$EPJPL, (M 
+ 1, y) Hc«(D©mjESrEPJnf l^*7-f 



(6) 

>T© (M, y+1) H-;/h<»: (M+1, y + 1) H-y 

IPIScKy hTmEEWifa*^^t>-&&2:7l'-A$J->7 h 

(^;iS^©{4fflSrl80 Sv7h) ;§?-l±. $^)IC^a5l' 
>SlC«ffi©M^^t)-&€: 1 7 U-A» v7 h (3^JS^ 
©fi:ffi<&9 Og'>7 h) $-ti-i)Cli:{Cd;D, §ia^« 1 
5 H z OD3t*Sig«rBo¥i^<b^F1i-Tl>-5. 

[0040] 017, 018 ^ftm<DW, 2 |ISg««JCD 
SgKroUiHJ0^*-r. 01 7©x-^'^^gB2 5 a®7^ 
10 -^S^7^-:/)U-t?, 01 8«x-5'^glBB2 5 b®5^ 

<i:|5|-T'fe^rcfe-€-CDStB^««B§-rS. A;'3-r-i5'«5 
t'>:/h (0~3 1), tti;'3x-^«3 t'-;/ h (0~7) 

0 ~V7 <DmS.(DQ:lS:(DX}'t-Di!)miR^n^h<Dt't 
•5, No. 3, 5, 9, 11, 15, 17, 21, 23 

it. 3yu-AX'm!£^m-^n.i>tztf)iz. y'-^^m^ 
"o" amtj-sn^^oizt^. no. i. 2. 

20 4, 6, 7, 8, 10, 12, 13, 14, 16, 1 
8, 1 9. 2 0, 2 2, 2 4, 2 6. 2 8, 3 0. 3 
2, 34. 37, 40, 43 17^-Ad\ 2 71^ 

4yu-A-vm&mm^n^rztbi,z, f-^^ 
mg|5 2 5 bT'x-37^^^ffi,i, x-^^i^SBirti 
"0" Tb^mti J: oizT^. 

[0 0 4 1] 019 2 mmm<Dmi^mmm 

^^to :$^^mWt. SPgi^H^-f A'^rffll^TS 2|5gii 

il*^<£:||^LTti-5. T^-f v^;i'h'5'f>'N*2 3 a, 2 
30 3 bfC-^AS«ffi«, Vo -Vy ft^o ftiSWta^t 
«. 01 9»C:S^$n-S>. No. 1, 2, 3. 4, 5, 6, 
7, 8. 9,10, 11, 12, 13, 14, 15, 1 
6. 17. 18, 19, 20, 21, 22, 23, 2 
4. 2 6. 2 8, 3 0, 3 2, 3 4, 3 7, 4 0, 4 3 

[0042] 020, 021 it^mM<D^ 2 ^SgfiSjWlf) 
f^S?Jg0?:^-r. ZZ-r^it. 0 3 {C^-r®~(S)®«ffi® 

f^@t(Do®m€:fflt^ 7iso¥i^«)E (mm) ^mm 

40 [0 0 4 3] 02 0 (a) « 1 7^-AIIJ;-5@EE^iS 
.7 U-AS{C(D©miISrEPlJ0T-5. W-^m&\t®-C 
02 0 (b) tt4 7W-AtCJ:-5@ffi^iiT, 3 
A«(2)«ttJE<&EPJraL. so 1 A(a®co« 
lE^BJSp-rs. ¥J^«JE« ( (@+(D+(D+(D) /4) 

•cfc-5. 02 0 (c) \t3yu-Aizj:^nmmm-c. 
2yu-Aiit®(Dnf£^m^muL. sipi^u-Ats 
®(D«ii?&EP3[jD-rso w-mnmi ( (@+(i>+(S)) / 

3) 02 0 (d) «2 7U-A{Cj:?)ttJE^ia 

T, ®<Dms.^®(DnE.^s^m.\zmiiat^o ^i^ms.it 

50 { ((D+(D) /2) 02 1 (e) tt3 7U-A 
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yy 

0 2 7 u-Ait^o^m&^wmt^o w-i^msEit ( (® 

+@+®) /3) E2 1 (f) tt47U— 

i-sSEE^iiT. 1 7^-A«(D©mm^H5j)aL, so 

3 7U-A«®««EE^EnilD-r^. ¥l^ttJE« ( ((D+ 
®+(D+(D) /4) t?i5-5. 02 1 (g) fil7U-A 

w-i^mi£\it®-v$>^o z.<D^o\z, 2m(Dmj£tm:k4 

[0044] 022, 023 «*^ig<Dfg 3 HiS^ijWS 

^'^ftg52 5 aa)7'-5'^ilx-:^;i/-e» 02 3«x— 

rJ'tiS h (0~3 1) , ^ti5'—^\t2\i'y h (0 
~7) {±i;tl7'-^tCi;-DTx'<' v'^Jl'K^'f A*(C# 

t-r^. No. 3, 5, 9, 11, 15, 17, 21, 2 
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